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Concretions on Mars 8% @ 76y _\,” L

Concretions defined here as hard, relief-enhanced @‘ 2 » w# O T8 "
features formed from authigenic precipitation of a mineral A? P i B oo 4
cement during diagenesis. % ':' 0 0 pdi

Yellowknife Bay solid, hollow, filled nodules Siisr e J L& I =
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Merldlanl Planum ”blueberrles
[Calvin et al., 2008 JGR]

Meridiani hollow spherules
[Fairen et al., 2014 LPSC]




Concretion Morphologies in the Murray Fm.

Discrete concretionary bodies: Indicate an increased cement-to-sediment ratio.

Lamination-enhancing
features: Indicate a lower
cement-to-sediment ratio.

Mastcam images: mcam3304;
7124; 8800; 7190; 4904; 3423




Motivating Questions

xa ahrump Hills

| ’?""r . . * Whatis the stratigraphic distribution of concretion
o 50 - morphology and size in the Murray?
» Assessed from Mastcam and MAHLI images from Sols 750-1900.

2 -~ « Are these concretions early or late diagenetic products?
« How do the concretions relate to host rock laminations?

g  How many diagenetic episodes occurred in the Murray
. and when did they occur? What were the fluid

chemistries?
 What is the relation of concretions to veins?
« What is the chemistry of the concretions?
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Stratigraphic Trends

are found only at the base of the Pahrump Hills
member and are Mg-enriched [Kah, 2015 LPSC; Nachon,
2017 Icarus; Minitti, #1560 this morning].
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Lamination-enh. B8

concretions and lamination-enhancing features
~are more prevalent In Pahrump H|IIs and Hartmann'’s VaIIey
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WIONNNMNN < - pahrumpHills ¢~ . .+ Spherules and flat concretions are prevalent in the
' : ' 8 % Karasburg to Pettegrove Point members. Spherules tend to

+  be Fe-enriched (up to 30% FeOt) compared to the host roc ‘

Sol 1614 — Spider_Lake Mosaic — APXS and ChemCam Support
Focus merge products from ~ 5 cm standoff

Spherules

1615MH0006840000602497R00 1615MH 00684000060501 ROO
1615MH0006840000602499R00 1615MH0006840000602505R00
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Flat g L | Stratigraphic Trends

Irregular
oo ¥ + Flat concretions also show a diversity of morphologies and are variably enriched
Spherules i i ~in Mg, Fe, Mn, P [Meslin, #1447 previous talk; Lamm, #2903; Rapin, #2936 next talk].
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o Lamination-enhancing features are present throughout the
Spherules A . . % entire Murray formation and suggest diagenetic cementation
' A e R _even if discrete concretionary bodies were not formed.
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Evidence for Late-Stage Diagenesis

Some concretions preserve host rock
laminations within the concretion bodly.

—

Sol"782, mcam03415 Sol 792, mcam03447 36‘I 1463, mcam07318



Evidence for Late-Stage Diagenesis

No concretions deflect host rock lamination, Flat concretions are an exception
Implying concretion formation after the and may represent depositional or
compaction and lithification of sediments. early diagenetic conditions.

Sol 1727 — Jones_Marsh Mosaic
Focus merge products from ~ 5 cm standoff

Flat concretions do el ?
not crosscut host rock [
laminations. pmpes A
i
R [ icm

1727MH0001 530000404803R00
1727MH0001530000404805R00
1727MH0001530000404807R00




Evidence for Multiple Diagenetic Episodes

Concretions are sometimes positively correlated with
veins and may have formed concurrently.

Sol 1865 — Target Barberton — APXS Spot 3 — Night Imaging — Group 2 LEDs

Image acquired from ~ 5 cm standoff

Sol 1752, mcam09160

Concretions
enriched in Ca
(sulfate?)

1865MH0004600030702194C00
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Evidence for Multiple Diagenetic Episodes

Concretions can also be crosscut by or are antithetical ure

with veins, suggesting later vein formation. Pettegrove
2 ~ | Point

Blunts Point

Sol 1828, mcam09454

Sol 1441, mcam07126
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Spherules % . .+ Concretions are prevalent and morphologically diverse In

Stimson fm.

o O

the Murray fm. Certain morphologies are dominant in
some members.

‘ « Most concretions are likely late diagenetic products as
they do not deflect host rock laminations; flat concretions
are an exception and may be early diagenetic products. i
i
i

«.+.~ * Evidence supporting multiple diagenetic episodes:

e * Veins can postdate or predate/form contemporaneously with
concretions. Consistent with hypothesis of multiple episodes of
vein formation [e.g., Garden City, Nachon, 2017 Icarus; Kronyak,
2015 AGU] and alteration halos [Yen, #2690 Tues morning].

/Blunts Point. . & - Different concretion compositions suggest distinct fluid

; Petteg‘""rc;ve Point . . ; '
Ky g « Multiple concretion types in the same workspace may require

s , 2805 . |
e .y compositions. '
e AT multiple diagenetic episodes to form.
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Approximate size categories:

B W Small <5 mm
v f ‘} s . Medium ~ 0.5-1 cm
Pahrump Hills _ Large > several cm scale

\ o v : ; : i R ‘ Pettegrove
LAY R : Point

Jura

Hartmann’s \'la!,_lhe‘y;v""j o | -3
PR BLLaf S T
‘4> - & = - Concretion size generally decreases
:_-__,""_'-i::f-:{»'Kar'a_'Sbvl{rg"‘;\:—[ Sl up the Murray stratigraphy,
2 e e possibly indicating changes in
S e depositional/diagenetic conditions.
[eg Calvin et al., 2008 JGR]
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